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http://dx.doi.org/10.1016/j.kjms.201
1607-551X/Copyright ª 2015, KaohsiuAbstract In Taiwanese patients, carcinoma of the penis is an uncommon disease. We retro-
spectively reviewed potential prognostic factors in Taiwanese patients with invasive-penile
squamous cell carcinoma (SCC). From 1997 to 2009, 52 patients were enrolled. The median pa-
tient age at diagnosis was 66.5 years and the peak incident occurred during the 6th and 7th de-
cades of life. Thirteen patients (25%) died of penile cancer, with a mean follow-up time of
45 months (interquartile range: 15e64 months). The 5-year cumulative cancer-specific survival
rate was 81%, with 100% for those with Stage I, 90% for those with Stage II, 60% for those with
Stage III, and 14% for those with Stage IV. Eleven variables, including grade, tumor, node,
metastasis (TNM) stage, involvement of corpus spongiosum or corpora cavernosa, lymphovas-
cular or perineural invasion, lymphadenectomy, and palpable lymph node, with p < 0.05 using
univariate analysis were chosen for multivariate regression analysis. Three of these potential
prognostic factors, including histological grade, distant metastasis, and lymphovascular inva-
sion, remained statistically significant. Our study is the first report using the latest TNM clas-
sification (2009) to determine these potential predictors with penile SCC in Taiwan.
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Penile cancer is an uncommon malignancy in Taiwan. The
incidence of penile cancer in the male Taiwanese popula-
tion was 1.05/100,000 men in 2012, and the median age at
diagnosis was 68 years [1]. About 123 new cases were
recorded in 2012 and, given the rarity of the disease, only
larger medical centers can obtain sufficient clinical and
pathological variables to determine prognostic factors
associated with invasive penile squamous cell carcinoma
(SCC). Several reports concerning prognostic factors of
penile cancer are based on patients from western coun-
tries. Kattan et al. [2] reported results from northeastern
Italy, which showed tumor thickness (>5 mm), growth
pattern (superficial), higher histological grade, lympho-
vascular embolization, corpora cavernosa infiltration,
corpus spongiosum infiltration, urethra infiltration, and
higher lymph node pathological stage had prognostic value
in penile cancers [2]. Graafland et al. [3] reported results
from the Netherlands, which showed that extranodal
extension, bilateral inguinal metastasis, and pelvic lymph
node involvement were all independent predictive param-
eters of cancer-specific survival in node-positive patients
[3]. Hegarty et al. [4] and Ornellas et al. [5] from the United
Kingdom and Brazil, respectively, supported the tumor
stage, histological grade, and presence of lymph node
metastasis as poor prognostic factors [4,5]. Although
several retrospective reports about the prognostic factors
in penile cancer exist, there remains no uniform result
except for the presence and extent of lymph node
involvement.
In Taiwan, incidence and mean age at diagnosis are
similar to those observed in western countries, however,
there are minimal prognostic data on Taiwanese patients
with penile SCC. A literature review revealed that only two
reports mention penile cancer in Taiwanese, including
Chang et al. [6] from 1990 reporting treatment of 98 penile-
cancer patients, but this lacked prognostic data [6], and
our report (Huang et al. [7]) from 1998, showing tumor
staging and adjuvant chemotherapy being the most signif-
icant prognostic factors [7]. The two reports did not
mention lymph node status, which had been the most
powerful prognostic factor in previous papers, and they
both used the Jackson staging system, which is not adopted
in the modern world. Additionally, there were several
prognostic factors, including histological grade, lymph node
metastasis, and tumor, node, metastasis (TNM) stage,
which were not evaluated in Taiwanese patients. We
collected adequate patient numbers to analyze the prog-
nostic factors in Taiwanese patients with invasive penile
SCC.
Materials and methods
Following research ethics board approval, we retrospec-
tively reviewed the clinical data of patients with penile
invasive SCC treated from 1997 to 2009 at National Taiwan
University Hospital (NTUH, Taipei, Taiwan) and Kaohsiung
Medical University Hospital (KMUH, Kaohsiung, Taiwan) to
analyze prognostic factors in a Taiwanese group. Seventy
men were identified and 18 excluded due to lack of follow-up or because they were receiving treatment in other
hospitals, which resulted in 52 patients included in the data
set.
Clinical variables, including patient age at diagnosis,
time from first presentation to diagnosis, clinical symp-
toms, smoking, primary tumor location, morphology, clin-
ical stage, palpable lymph nodes, treatment type, and
presence of distant metastasis were recorded. Tumor stage
and the pathological grade were based on the 2009 TNM
staging system [8,9]. Each hematoxylin-and-eosin-stained
slide of primary tumors was reviewed by two experienced
pathologists for histopathologic variables, including stage,
grade, and presence of lymphovascular/perineural invasion
or not.
Treatment for primary tumors included partial penec-
tomy in 32 patients and total penectomy in 10 patients.
Owing to high morbidity, no prophylactic lymphadenectomy
(LND) was performed in any patient. Patients presenting
with palpable inguinal lymph nodes that did not respond to
antibiotics administration (4e6 weeks) underwent excision
biopsy. Inguinal LND was performed when lymph node bi-
opsy results were positive. Ipsilateral pelvic LND was sub-
sequently performed with adjuvant external-beam
radiotherapy in patients who had extranodal extension or
2 inguinal lymph node metastases.
Regular follow-up interval was every 3 months during the
first 2 years, every 6 months during the next 3 years, and
then annually. Surveillance included physical examination
of the penis and inguinal region. In the event of an
abnormal clinical exam, an imaging study of the inguinal
region was performed. Death from disease was recorded by
chart review and corroborated by another urologist as
necessary. Univariate analyses of prognostic factors for
survival were calculated using the log-rank test. Forward
Cox proportional-hazards regression models were utilized
to identify variables potentially predictive of cancer-
specific survival using an a Z 0.1 cutoff significance level
according to the likelihood-ratio test. A value of p < 0.05
was considered statistically significant. Univariate and
multivariate logistic regression analysis were performed to
determine potential predictive variables for lymph node
metastasis with p < 0.05 as the significance cutoff. Kaplan-
Meier plots of the overall and cancer-specific survival dis-
tribution were generated using IBM SPSS Statistics, version
19.0 (Chicago, IL, USA).Results
The demographics, clinical presentations, pathological
grade, and stage (TNM system) of the 52 patients are shown
in Table 1. The median patient age at diagnosis was
66.5 years and the peak incidence occurred during the 6th
and 7th decades of life. Most patients presented with tumor
growth on the penis, which appeared exophytic in 36 (69%)
and ulcerative in 16 (31%). The time from symptom pre-
sentation to diagnosis ranged from 1 to 96 months, with a
mean time of 18.7 months. Palpable inguinal lymph node
was found in 13 (25%) patients. Partial penectomy was
performed in approximately three quarters of patients (36/
52) and LND in 13/52 (25%) patients. Four patients had
distant metastases with two lung metastases and two bone
Table 1 Demographics, clinical presentation, and patho-
logical grade and stage information (n Z 52).
Variable Value
Age at diagnosis (y)
Median 66.5
Range 38e90
31e40 5
41e50 6
51e60 11
61e70 13
71e80 14
81e90 3
Smoking history, n (%)
Yes 13 (25)
No 39 (75)
Symptoms, n (%)
Exophytic tumor 36 (69)
Ulcerative tumor 16 (31)
Palpable lymph node, n (%)
Yes 13 (25)
No 39 (75)
Surgery type, n (%)
Partial penectomy 32 (62)
Total penectomy 10 (38)
Lymphadenectomy, n (%)
Yes 13 (25)
No 39 (75)
Distant metastases, n (%)
Yes 4 (8)
No 48 (92)
Death from disease, n (%)
Yes 13 (25)
No 39 (75)
Tumor grade, n (%)
1 32
2 11
3 4
T stage
T1 29
T2 15
T3 3
T4 1
N stage
N0 37
N1 1
N2 8
N3 4
Penile cancer in Taiwanese 525metastases. Thirteen (25%) patients died of penile cancer.
The mean follow-up time was 45 months (interquartile
range: 15e64 months). The 5-year cumulative cancer-
specific survival rate was 81%, with 100% for those with
Stage I, 90% for those with Stage II, 60% for those with Stage
III, and 14% for those with Stage IV.
Thirteen potential variables were used for the univariate
analysis of predicted cancer-specific survival (Table 2). The
following variables were associated with poor prognosis:
high histological grade (pZ 0.013), TNM stage (p < 0.001),involvement of the corpus spongiosum (p Z 0.001),
involvement of the corpora cavernosa (p Z 0.046), lym-
phovascular invasion (p < 0.001), perineural invasion
(pZ 0.006), LND (pZ 0.001), and palpable inguinal lymph
node (p Z 0.006).
Eleven variables, including grade, TNM stage, involve-
ment of the corpus spongiosum or corpora cavernosa,
lymphovascular or perineural invasion, LND, and palpable
lymph node, with p < 0.05 in univariate analysis were
chosen for multivariate regression analysis. Three of these
potential prognostic factors remained statistically signifi-
cant, including histological grade, distant metastasis, and
lymphovascular invasion (Table 3). The hazard ratio was
5.86 for higher histological grade (p Z 0.19), 45.88 for
distant metastasis (p Z 0.24), and 15.96 for lymphovas-
cular invasion (p Z 0.42).Discussion
Here, we have demonstrated that high histological grade,
greater TNM stage, presence of corpus spongiosum, corpora
cavernosa, lymphovascular or perineural invasion, LND
performance, and palpable inguinal lymph node are asso-
ciated with poor cancer-specific survival of invasive-penile
SCC using univariate analysis. There were three variables,
including histological grade, distant metastasis, and lym-
phovascular invasion, remaining statistically significant
using multivariable analysis.
Age and smoking were not significantly associated with
survival in the present study, comparable with other re-
ports [3,10,11]. However, there is controversy involving
age, showing that older age at time of diagnosis is associ-
ated with poor outcomes. Chen et al. reported significant
survival differences between Chinese men <49
and  49 years of age in both univariate (p Z 0.048) and
multivariate analysis (pZ 0.011) [12]. They explained that
causes may be due to decreased immune function in elderly
patients, poor personal care, and changes in tumor poten-
tial [12].
The presence of nodal involvement is among the most
important prognostic factors in penile SCC [13]. The 5-year
cancer-specific survival classified by nodal involvement is
94%, 89%, 7%, and 0% in pN0 (no inguinal metastases), pN1
(single metastasis), pN2 (bilateral or multiple metastases),
and pN3 (pelvic metastases), respectively [14]. Another
report demonstrated the importance of extranodal exten-
sion, which showed significantly lower rates of 5-year sur-
vival relative to those without evidence of extranodal
extension (8.9% vs. 90.5%, p < 0.001) [15]. Graafland et al.
[11] tried to predict occult inguinal lymph node metastases
and illustrated that histological grade and lymphovascular
invasion were two independent prognostic factors in penile
carcinoma. Chaux et al. [16] created a prognostic index,
including grade (Grade 1: 1 point; Grade 2: 2 points; Grade
3: 3 points), anatomical infiltration level (lamina propria: 1
point; corpus spongiosum/dartos: 2 points; corpora cav-
ernosa: 3 points), and perineural invasion (absent: 0 points;
present: 1 point), which deduced that total points >4 (5e7)
might be formally indicative of highly probable lymph node
metastasis. In our report, the 5-year cancer specific survival
Table 2 Univariate analysis (log-rank test) of potential prognostic factors in 52a patients with invasive-penile squamous cell
carcinoma.
Parameter Patients Events Mean survival mo. (SE) HR p
Age (y) 0.949
60 22 5 82.19 (9.22) 1.00
>60 30 8 99.23 (11.34) 0.95
Smoking 0.153
No 22 2 121.62 (9.12) 1.00
Yes 13 5 94.47 (18.25) 3.38
Grade 0.013
I 32 4 120.06 (8.22) 1.00
IIeIII 15 6 60.52 (13.40) 5.87
T 0.005
pT1 29 2 127.51 (9.34) 1.00
pT2-4 19 8 71.68 (16.15) 9.400
N 0.001
pN0 37 2 124.62 (7.40) 1.00
pNþ 13 9 57.77 (17.32) 14.48
M <0.001
M0 45 7 114.28 (7.87) 1.00
Mþ 4 4 6.51 (2.46) 56.28
Stage <0.001
IeII 36 2 123.74 (8.03) 1.00
IIIeIV 13 9 58.28 (17.79) 19.43
Involved to corpora cavernosa 0.046
No 35 5 117.57 (8.95) 1.00
Yes 11 4 75.21 (21.93) 3.98
Involved to corpus spongiosum 0.001
No 36 4 121.39 (7.53) 1.00
Yes 11 6 35.95 (11.64) 10.82
Lymphovascular invasion <0.001
No 37 3 127.24 (6.09) 1.00
Yes 6 5 23.57 (10.76) 23.62
Perineural invasion 0.006
No 35 4 122.95 (7.32) 1.00
Yes 8 4 40.87 (11.98) 8.24
LND 0.001
No 38 3 120.62 (8.41) 1.00
Yes 13 9 59.76 (17.43) 9.33
Palpable LN 0.006
No 35 3 95.53 (5.62) 1.00
Yes 13 7 72.59 (18.01) 7.05
HR Z hazard ratio; LN Z lymph node; LND Z lymphadenectomy; SE Z standard error.
a For some analyses, the number of cases was <52, because relevant data was not listed in the medical records.
526 J.-H. Geng et al.rate was 95%, 100%, 37.5%, and 25% in pN0, pN1, pN2, and
pN3 patients, respectively (there was one pN1 patient who
died 11 years after diagnosis). Univariate analysis results
indicated that node-positive patients had worse survivalTable 3 Forward Cox proportional-hazards regression analysis
variate analysis.
Variables Coefficient S
Grade 1.768 0
Distant metastasis 3.826 1
Lymphovascular invasion 2.770 1
CI Z confidence interval; HR Z hazard ratio; SE Z standard error.rates relative to node-negative patients with a hazard ratio
of 19.5 (p < 0.001), however, the significance factor asso-
ciated with multivariate analysis results decreased. We
suggest that effects of nodal involvement were masked byof the 11 significant prognostic factors identified using uni-
E HR (95% CI) p
.75 5.860 (1.336e25.698) 0.019
.70 45.877 (1.648e1277.187) 0.024
.36 15.961 (1.103e230.955) 0.042
Penile cancer in Taiwanese 527other parameters, such as grade, lymphovascular invasion,
and distant metastasis.
Recently, a new TNM system for penile SCC was proposed
on the basis of better prognosis associated with corpus
spongiosum invasion as compared with corpora cavernosa
invasion [17]. Leijte et al. [17] collected 513 patients with
penile carcinoma and found significant differences in sur-
vival between tumors exhibiting only corpus spongiosum
invasion and tumors exhibiting cavernous body invasion
(65.8% vs. 52.6% in 5-year survival rate, p < 0.001). This
may be due to the deeper anatomic levels associated with
corpora cavernosa invasion compared with corpus spon-
giosum invasion. The tunica albuginea divides corpus
spongiosum from corpora cavernosa and corpora cavernosa
invasion leads to tunica albuginea disruption. Several
studies also show that deep corpus spongiosum invasion,
similar to that observed in corpora cavernosa, results in a
higher metastatic rate relative to superficial corpus spon-
giosum invasion [18e20]. Our study results did not confirm
the difference observed between these two groups,
showing similar prognosis using multivariate analysis
(p Z 0.109 for corpus spongiosum and p Z 0.169 for
corpora cavernosa; data not shown).
Histological grades of penile SCC have been consistently
reported as predictive of inguinal lymph node metastasis
and dissemination of penile cancer [14,21e28]. Ornellas
et al. [5] reported that patients exhibiting well-
differentiated penile SCC had better survival rates than
those with moderately or poorly differentiated penile SCC
(p < 0.0001 and p < 0.006, respectively) [5]. Other reports
also indicate that risk of lymph node metastasis in patients
with well-differentiated penile SCC was 15% versus 67% and
75% in those with moderately and poorly differentiated
penile SCC, respectively [27]. In our study, most (43/52,
83%) penile tumors were diagnosed as lower grade (well-
and moderately differentiated) and the 10-year cancer-
specific survival rate was 90.6%, 72.7%, and 25% for well-,
moderately, and poorly differentiated carcinoma, respec-
tively (p < 0.001). We also demonstrated that higher his-
tological grade was associated with poorer prognosis in
both univariate (HR Z 7.89, p Z 0.005) and multivariate
analysis (HRZ 5.86, pZ 0.019) and results confirmed that
histological grade is an independent, highly prognostic
factor in Taiwanese.
Lymphovascular invasion or lymphovascular emboliza-
tion by cancerous cells was a significant prognostic factor in
several studies [14,24,29,30]. A study of 196 patients by
Ornellas et al. [31] showed that patients without lymphatic
invasion had better 5-year cancer-specific survival rates
than those with lymphatic invasion; lymphatic invasion was
also found to be an independent predictor of lymph node
metastasis using multivariate analysis [31]. Other reports
confirmed the relationship between lymphovascular inva-
sion and lymph node involvement. Caballero et al. [32]
surveyed 35 totally-sectioned penile carcinomas and
found that 81% of patients with lymphatic invasion also
displayed lymph node metastasis [32]. Another large
multicenter report revealed that lymphatic embolization
was an independent predictive variable of lymph node
metastasis using multivariate analysis [21]. In our study,
lymphovascular invasion was an independent prognostic
factor for penile SCC, in agreement with other reports.Distant metastases are rare in penile cancers and are not
observed until late in disease progression. Of 688 patients
in the Brazilian National Cancer Institute, only 4% devel-
oped distant metastasis [5]. In our study, a total of four
patients (7%) were diagnosed with distant metastasis, with
two being lung metastases and two bone metastases. All
died within an average of 6.5 months. Distant metastasis is
a major independent prognostic factor associated with poor
outcomes for penile SCC.
Our report has several limitations. We did not evaluate
some factors shown to have predictive value in other
studies, including growth and depth of the primary tumor,
histological koilocytosis, and positive surgical margin. The
case number was small and there were data missing for
several patients. However, both institutions constitute the
two largest medical centers in Taiwan and have been
referral centers for penile cancer for many years. Patients
in the two centers have representation and the data is
meaningful in the Taiwanese population.Conclusion
Our study indicates that histological grade, distant metas-
tasis, and lymphovascular invasion are independent prog-
nostic factors among patients with invasive-penile
carcinoma in Taiwan. This is the first report using the latest
TNM classification (2009) to determine potential predictors.
However, there is still controversy about the prognostic
factors for positive lymph node in Taiwanese, and this re-
quires a larger, prospective study to determine these
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